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() Device for removing material from the free surface of a body of liquid.

@ A device for removing material from the free
surface of a contained body of liquid comprises a
scoop (B) supported from a fixed member (16) by
two links (13,14) that carry a substantially horizontal
arm (8) on which the scoop (6) is mounted so as to
be rotatable about the axis of the arm (8). The
connections (15,17,11,12) of the links (13,14) to the
fixed member (16) and to the arm (8) are pivotal
connections at the four corners of a quadrilateral.
First actuating means (20) pivots the link (13) about
its connection to the fixed member (16) thereby to
move the arm (8) to and fro substantially in a hori-
zontal plane. Second actuating means (10) rotates
the scoop (6) about the axis of the arm (8).
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DEVICES FOR REMOVING MATERIAL FROM THE FREE SURFACE OF A BODY OF LIQUID

This invention relates to devices for removing
material that is close to the free sufface of a
contained body of liquid, for example, unwanted
matter floating on a liquid.

In many cases such devices are required to
work in hostile environments, for example at high
temperature and/or in a corrosive atmosphere. Un-
der these conditions it is desirable to use particular
mechanical slements, for example, simple rotating
joints. However, the action of sweeping across a
liquid surface requires movements of a linear na-
ture, preferably in one or more planes.

According to the present invention there is
provided a device for removing material from the
free surface of a contained body of liquid, the
device comprising a scoop supported from a fixed
member by two links that carry a substantially
horizontal arm on which the scoop is mounted so
as to be rotatable about the axis of the arm, the
connections of the links to the fixed member and to
the arm being pivotal connections at the four cor-
ners of a quadrilateral; first actuating means con-
nected for pivoting a first of the links about its
connection to the fixed member thereby to move
the arm to and fro substantially in a horizontal
plane; and second actuating means for rotating the
scoop about the axis of the arm. This device com-
bines the use of simple joints with required geo-
metric characteristics.

For a better understanding of the invention and
to show how the same may be carried into effect,
reference will now be made, by way of example, to
the accompanying drawings, in which:-

Figure 1 is a schematic side view of a de-
vice for removing material from the free surface of
a contained body of liquid;

Figure 2 is a perspective view, on a larger
scale, of a part of the device; and

Figure 3 is a side view of a modified form of
device.

As shown in Figure 1, the device is mounted
on a floor 1, adjacent a vessel 2 containing a body
of liquid 3 on which there is floating foreign matter
4. The device is required to remove this foreign
matter 4 from the liquid 3, lift it over a lip of the
vessel 2 and deposit the foreign matter 4 in the
container 5.

The device includes a scoop 6 attached to a
shaft 7 that is supported within a substantially
horizontal arm 8. The shaft 7 is rotatably mounted
in the arm 8 by a bearing assembly 9. At the rear
of the arm 8, that is remote from the vessel 2,
there is attached a motor gear box unit 10 which is
connected to the shaft 7 for rotating the shaft 7 and
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with it the scoop 6.

At positions part way along the arm 8 two links
13, 14 are pivotally connected to the arm 8 at
respective connections 11 and 12, these links 13
and 14 extending downwardly from the arm 8. At -
its lower end the link 13 is pivotally connected at
15 to a base 18 that is fixed to the floor. At its
lower end the link 14 is pivotally connected at 17 to
a telescopically extendable upright 16A of the base
16. The connection at 17 is thus adjustable in a
vertical direction and can be set fast at any desired
position within the range of adjustment provided.
The four connections 11, 12, 15 and 17 are at the
four corners of a quadrilateral.

A linear actuator piston and cylinder arrange-
ment 20 is pivotally connected between a point 18
on the link 13 and a point 19 on the upright 16A of
the base 16. Extension and refraction of the linear
actuator 20 causes the link 13 to swing to and fro
between the position shown in full lines and the
position shown in dotted lines 21 in Figure 1. The
link 14 is shorter than the link 13 such that as the
link 13 is thus swung the scoop 6 is maintained at
a near constant height as it iransverses the liquid
surface.

As shown in Figure 2, the scoop 6 is in the
form of a quarter sector of a cylinder. One end face
22 is open and one radial face 23 is open. The
other radial face 24 is provided with holes.

In operation, with the arm 8 withdrawn (link 13
at dotted line 21 position), the motor gear box unit
10 is run to rotate the scoop 6 until the arcuate
face 25 is uppermost. The arm 8 is then moved
over the liquid 3 until it is fully extended (link 13 in
full line position) and then the scoop 6 is rotated
through 180 degrees so that the edge 26 dips
beneath the foreign matier 4. Next the arm 8 is
withdrawn until the scoop 6 is close to the side of
the vessel 2 and the arm 8 is then held stationary
while the scoop 6 is rotated so that the foreign
matter 4 is lifted clear of the surface of the liquid 3
and the scoop 6 moves clear of the vessel 2.
Liquid drains through the holes in the face 24 and
the arm 8 is then further withdrawn until the scoop
6 is positioned above the container 5. The scoop 6
is rotated in the reverse direction thus discharging
the foreign matter 4 into the container 5.

The height of the scoop 6, relative to the liquid
surface, is set by means of the vertically adjustable
pivot connection at 17 within a range for the arm 8
in which the arm 8 is horizontal or very close to
horizontal in its fully withdrawn and fully extended
positions, and no more than 8° inclined to the
horizontal in its most inclined position, so that the
arm 8 is always substantially horizontal. In addition



3 EP 0 341 939 A1 4

to the telescopically extendable upright 18A, the
arm 14 can be constructed as a telescopically
extendable member.

It will be appreciated that as the link 14 is
shorter than the link 13 the travel of the scoop 6
across the surface of the liquid, although undulat-
ing, is nevertheless substantially planar.

in the modified form of Figure 3, in place of the
piston and cylinder arrangement 20 there is utilised
an electrically driven unit 30 comprising a motor
30A, gear box 30B and screw jack 30C, the jack
30C being connected to the link 13 at the pivot
point 18 and the motor and gear box being pivot-
ally mounted at the pivot point 19. As shown in
Figure 3 the device is also fitted with a compensa-
tor arrangement 31 that reduces the force that has
to be exerted by the unit 30 by compensating for
the effect of gravity. The compensator arrangement
31 comprises a pair of spring units disposed one
on each side of the motor 30A/gear box 30B/screw
jack 30C. Each spring unit comprises a cylinder 32
carried by a hollow rod 33 that is fast with one end
of the cylinder. A further rod 34 entered through
the other end of the cylinder 32 is telescopically
engaged in the hollow rod 33 and carries within the
cylinder 32 a piston 35. On seither side of the piston
35 within the cylinder there is a spiral spring 36A
or 36B. The rod 33 is connected to the base 16 at
a pivot point 37. The rod 34 is connected to the
link 13 at a pivot point 38. At mid-stroke the piston
35 holds each of the springs 36A, 36B lightly
compressed. As the link 13 is pivoted by operation
of the unit 30 to one side or the other of its mid-
way position, the piston 35 moves progressively to
increase the compression of one or other of the
springs 36A, 36B, the compressing spring oppos-
ing the effect of gravity on the link 13.

It will be appreciated that a compensator ar-
rangement as just described can also be provided
in the device as described with reference to Figure
1, associated with the actuator 20.

Claims

1. A device for removing material from the free
surface of a contained body of liquid, the device
comprising a scoop (6) supported from a fixed
member (16) by two links (13, 14) that carry a
substantially horizontal arm (8) on which the scoop
(6) is mounted so as to be rotatable about the axis
of the arm (8), the connections (15, 17, 11, 12) of
the links (13, 14) to the fixed member (18) and to
the arm (8) being pivotai connections at the four
corners of a quadrilateral; first actuating means (20
or 30) connected for pivoting a first (13) of the links
about its connection to the fixed member (16)
thereby to move the arm (8) to and fro substantially
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in a horizontal plane; and second actuating means
(10) for rotating the scoop (6) about the axis of the
arm (8).

2. A device as claimed in claim 1, wherein the
two links (13, 14) are of unequal length.

3. A device as claimed in claim 1 or 2, wherein
the connection of one (14) of the links to the fixed
member (16) is adjustable in the up and down
direction.

4, A device as claimed in claim 1, 2 or 3,
wherein the scoop (6) is fast with a shaft (7) that
extends through, and is rotatably mounted in, the
arm (8); and wherein the second actuating means
(10) is connected for rotating this shait (7).

5. A device as claimed in claim 1, 2, 3 or 4,
wherein the first actuator means is a piston and
cylinder arrangement (20) pivotally connected be-
tween said first (13) of the links and the fixed
member (18).

6. A device as claimed in claim 1, 2, 3 or 4,
wherein the first actuating means (30) is a motor
driven screw jack unit pivotally connected between
said first (13) of the links and the fixed member
(16).

7. A device as claimed in any one of the
preceding claims, wherein a compensator arrange-
ment (31) compensating for the effect of gravity on
said first (13) of the links is associated with the first
actuating means (20 or 30).

8. A device as claimed in claim 7, wherein the
compensator arrangement (31) comprises springs
(36A, 36B) arranged to oppose movement of said
first (13) of the links to each side of a mid-way
position of this link (13).
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